Abstract-A 3D model of the upper and lower support were established via ANSYS WORKBENCH14 on the basis of a new cooling system and both temperature and stress of different materials coupling simulation analysis have been done. The result shows that: One of the best choices of the material of the supports were copper alloy, which has a little impact on the thermal stress of the whole system. The heat generated from the bearing and motor can be removed by using the proposed cooling system timely so that the temperature of the flywheel system can be maintained in a normal range.
I THE DESIGN OF COOLING SYSTEM
Taking into account safety issue, the high-energy storage flywheel system is usually set in underground. The performance of cooling system depends on thermal conductivity of the soil, which is closely linked with the heating part, while, the thermal conductivity of the soil is very poor.
The heat through the support with high heat conduction performance will transfer to the cylinder body of the vacuum chamber, and finally achieve the ground via the cylinder which is coupled with the high-performance components. Fins are added at the part on the ground to ensure that temperature of the support system is stable. The structure of cooling system is shown in Fig. 1 . 
II THE SIMULATION AND ANALYSIS OF COOLING

COMPONENTS
The sources of heat production for the high-energy storage flywheel system are 1, the friction of mechanical bearing; 2, the coil of electromagnetic bearing; 3, the iron loss and copper loss of permanent magnet brushless motor. The position of the parts are on the upper and lower support. Due to the actual situation, the coupling simulation analysis on both temperature and stress of different materials were doing respectively.
It is hard to obtain the results through the analytic way for this kind of coupling problem, so numerical calculation way, by using the convection -conduction coupled simplified mode, should be used to accomplish this problem.
A Hypothesis
These hypothesis have been used through the process as follows, (1) ignore the thermal contact resistance；(2)ignore the radiation and convection of the internal surface；(3)the air is constant property； （4） the high performance heat conduction component is equivalent to the same geometric size metal rod with excellent thermal conductive performance. Based on the classic theory such as the principle of conservation of energy, the Fourier law, Newton cooling formula, the finite element analysis software was used during the process of this analysis.
B The finite element method and the solution of governing equation
Based on the classic theory[3] such as the principle of conservation of energy, the Fourier law, Newton cooling formula, the governing equation of heat transfer problem was deduced as follows
(1) the instantaneous temperature field in the object 
is heat-intensity in the object
Heat transfer boundary conditions was：Given the distribution of temperature 
, then the solving problem of heat transfer can be transformed to an functional extreme value problem .
C Simulation
In order to ensure the correctness of the simulation, reduce the cost and improve the precision of the calculation, 30° 3D models of upper and lower support were taken in the ANSYS WORKBENCH14 DESIGN MODER in this paper. Specific steps [4]were as follows: 1, call engineering data; 2, add materials; 3, tune in the steady state thermal analysis; 4, import Material data into steady state analysis; 5, import geometric model; 6,steady state thermal analysis; 7, transfer the results of steady state thermal analysis into transient thermal analysis; 8, instant thermal analysis.
III RESULTS AND DISCUSSION
A The analysis of the highest temperature of supports of different material properties with the boundary of different temperature. 1）Upper support
The heat-conducting property of upper support changed with different material, the temperature of the steady state differed with material properties. The maximum difference of temperature rise was 149.4 . The steady temperature of t ℃ he copper alloy was the lowest, 58.6 ; ℃ the steady temperature of the titanium alloy was the highest, 207.9 .
℃ Titanium alloy is not suitable for manufacturing support. Table 1 was the highest temperature of the upper support of different material properties with the boundary of different temperature, it can be demonstrated that the temperature boundary effect is great on the final temperature. The temperature boundary would be strictly controlled to ensure the normal temperature range of the support. Table 2 is the highest temperature of the lower support of different material properties. the maximum difference of temperature rise is 171.4℃. The steady temperature of the copper alloy is the lowest 51℃ ; the steady temperature of the titanium alloy is the highest 222.4℃. Table 3 is the deformation of the end face and equivalent stress of upper supports with different load. From table 3, it is shown that the deformation of the end face was 0.1 mm order of magnitude, regardless of the load is 15000 N or 20000 N. So the deformation do nothing to the normal operation of the whole system; the highest equivalent stress is 34.5 Mpa, which is far less than the ultimate strength of materials, the strength index of the support fullfill the design requirements. (pa) 4.58e7
IV CONCLUSION
The high-energy storage flywheel system should maintain the normal temperature by using the designed cooling system. The temperature rise and thermal stress of supports varied with different materials greatly. The temperature rise can be effectively reduced by reasonable choice of support material . One of the best choices of the material of the supports is copper alloy, which have a little impact on the thermal stress of the whole system.
In the proposed design condition with the coupling of the thermal stress and external load, the supports' strength and the deformation of the end face fullfill the design requirements. 
